Comparative study of LbL and crosslinked pH sensitive PEGylated LbL microspheres: synthesis, characterization and biological evaluation.
In this report, the fabrication of hollow, pH-sensitive microspheres using the layer by layer method is being demonstrated. The process is based on the coating of colloidal silica templates with polyelectrolyte layers, followed by dissolution of the core using a buffer system of hydrofluoric acid and ammonium fluoride. With this buffer system, the template can be dissolved in mild pH conditions, where the polymeric layers are still stable. The resulting microspheres show pH dependent properties, where they swell and dissolve at a certain pH value. In order to improve the nanocontainers properties, such as solubility and cytotoxicity a second specimen of microspheres was fabricated by coating the fabricated microspheres with one layer of poly(acrylic acid) and one layer of methoxy-polyethylene glycol amine, and then these additional layers were crosslinked by carbodiimide chemistry. Loading and release properties of the fabricated microspheres have been studied in order to investigate their behavior as a function of pH and ionic strength. These novel microspheres have potential application in the fields of drug delivery, diagnostics and life sciences.